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This document contains stdgy-step tutorials for théRiverMechanicsnodule o DDMSW.
The tutorialsfor the River Mechanics covite computations oftotal scourfor bank
protection riprap sizing for bard@nd bedprotection launchable ripragor banks lateral
erosion from FEMA floodwagsd sediment yieldnalysisfor storage basins
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II RIVER MECHANICS

2.1 Total Scour for Bank Protection

To estimate the total scour depth for a channel bank protecporject involvinga mildor a
moderate bend, use & Quilibrium Sope for SedimeniLaden Flow method for longterm
scour,and dLaceye method for general scoufwhichincludesthe evaluation obendscour)

1. Establish a Bw Project andDefault Set-up
2. Prepare he QossSection Hydraulics
3. ComputeTotal Scour

Set upTotal Scour BasicData
Calculate the Long Term Scour
Calculate the General Scour
Calculate the Bedform Scour

Calculateghe Low Flow Scour

mmoOOn wmW >

Calculate thelotal Scour

4. Reportand Documentation oResults
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2.1.1 Establish a New Project and Defaults Set-up (Step 1)

(@) Click theDDMSWicon on the Desktop or Programemu to launch theDDMSW
software ClickOKto acceptthe software disclaimer as is shown in the following
figure.

Drainage
Design
Management
System

This program has been written to aid in the management of drainage design. It is provided as
a public service to aid in implementation of the technical information data, and procedures,
presented in the Drainage Design Manuals. The user of this information releases, indemnifies
and holds free the Flood Control District of Maricopa County and KVL Consultants, Inc. from
any and all liabilities, damages, lawsuits and causes of action that result as a consequence of
their reliance on and use of the DDMSW computer program and the data supplied with it. The
use of this program and the results developed are the responsibility of the user.

Many of the default values provided are generic and serve to guide users in their modeling.
Users must exercise judgement to evaluate and modify default values based on the specific
watershed. An approval for default table values for a specific watershed must be obtained
from the appropriate agency

Continuing signifies your acceptance of this disclaimer.

KVL Consultants, Inc. Cancel

After the DDMSWsoftwareis launched, th&:LECPrROJECWINdow is automatically
opened as is shown in the following figure.

Select Project
List l Details
Look for
Reference Date (] Title &
KVLEXAMPLES 01/01/2011 {00017 HEC-1 Tutorial - Clark Unit Hydrograph
KVLEXAMPLESA 05/16/2017 [00053 HEC-1 Tutorial
KVLEXAMPLEG 01/01/2011 (00018 HEC-1 Tutorial - 5-Graph Unit Hydrograph
KVLEXAMPLEY 01/01/2011 {00019 Rational Method Tutorial
KVLEXAMPLETA 05/16/2017 |00056 Rational Method Tutorial
KVLEXAMPLES 01/01/2011 (00020 Street Drainage Examples
KVLEXAMPLES 01/01/2011 (00023 HEC-1 Tutorial - Custom Storm Event
LATEROSIONEXAMPLE 03/31/2014 {00031 Lateral Erosion Example
LAUMCHABLERIPRAP 01/01/2012 (00027 River Mechanics Example - Launchable RipRap
PROJECTXSECTIONS 03/07/2016 (00050 River Mechanics Cross Sections
RIPRAPSIZINGFCD 01/01/2012 (00012 River Mechanics Example - Riprap Sizing E
< m b
Modification Date | 01/01/2012 | [ [ @inro | Prnt. | add | ok |

(b) Click theAdd button on the SELECPrROJECWIndow to start a new projectOr File
C New ProjectC Add).
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(c) On theNewProJeEcOPTIONSOrm, ®lect River Mechanicgheckox and clickhe
OKbutton to close the form.

(d) TypedSCOURTUTORIAL A Y Referetickde&tbox. This is the name of this newly
created project. The users can cho@s®g/name as long as it does not exist in the
DDMSWprojectdatabase.

(e) Type into theTitle textbox a brief descriptive title of this proje@®ptional).
() Type into theLocationtextbox thelocation of this projectOptional).

(g) Type into theAgencytextbox the agency or company nan@@ptional).

(h) CheclRiver Mechanics Onlgheckbox for this project.

(i) Type a detailed descriptioof this project into thecommentareaunder theProject
Referenceframe (Optional).

() SettheModification Dateusingli 2 R @ Qa RIS o6& Of A0l Ay 3
(k) Click theSavebutton to save the entered data.

() Clickthe OK button on the SELECTPROJECWindow to close the window the
following figure shows what the windolwoks like.

(m) dick the OKbutton on the popup message box.

Select Project
List I}\ Details
Project Reference Project Defaults
Project|D | 00066 Reference
Title | River Mechanics Tutorial Soils | FCDMC
Location | Maricopa County, Arizona Land Use | FCDMC

Agency | Flood Control District of Maricopa County

River Mechanics Qnly

This project is setup to provide a step-by-step instruction on how to use -
DDMSW for River Mechanics analysis.

Modification Date | 11/20/2018 | & [ @info || Print.. |[ Delete || Add ][ oK |

Note: The Project I0O0066¢ in the above figure is the uniguead-only identifier of the
project in the DDMSW Project Databasehich is automatically generated by the
program when a new project is createthen users create a new project, tReoject ID
of the new project will not be the same as tlirroject IDshown in the above figure.
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2.1.2 Prepare the Cross Section Hydraulics (Step 2)

(a) From the menu bar of thenain application window, clidRiver Mechanic€ Cross
Section Hydraulicto open theRVERMECHANICS CROSS=CTIONHYDRULICSVINdow.

(b) Click theAdd button to add a record.

(c) Select thedCalculate Datafor the Source(éEnterDatae can also be selectefbr
the Soure if the hydraulic results for a crossectionare available.

(d) ¢ & LS UDYREACHCROSSSECTIAN/ Settior |Rtektbox

(e) By default,both the Designand Dominant textboxesin the Entire Cross Section
frameare checkedif not, please check these two checkboxes.

() Check theTotal Scourcheck box (if not yet checked).

(@ ¢ & LJS 32008 lagoRE GA y (iFbw Raeffs) textboxes forDesignand
Dominant, respectively

(h)y ¢ & LIS 0.005¢ & P.BRI5¢ & A Yy (iISopei(fit)s textboxes for Desgn and
Dominant, respectively

() ¢@&LJS0.08% KBOaHida Ay @z yy K FChandelteytboxes forDesign
and Dominant, respectively Type ind0.045¢ I @05 & F 2aNU yiyKASY 3 Q a
anda I Yy A y 3 Qextboyes.w h .

() CheckSame asChannel Cross Sectiorcheckboxes for boththe Designand
Dominantin the Main Channel (Bedform Scoufjame. (Note: These boxes are
checked if the bedform scour computation is based on @@annelcrosssection
hydraulics)

(k) After the data entrygclickthe Savebutton. The form should look like tHellowing
figure.
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!@ River Mechanics - Cross Section Hydraulics EI@
Section 1D Entire Cross Section

v i v i
STUDYREACHCROSSSECTION Source | Calculate Data [+ =i Lo

Total Scour [¥ Flow Rate (cfs) 3200 | LY
Slope (fft) | 0.015000 |  0.015000

Manning's n Channel 0.035 0.035 || Man'sn

Manning's n LOB 0.045 0.045
Manning's n ROB 0.045 0.045

Cross Section 1D -

Flow Area (sq ft)
Wetted Perimeter (ft)
Awverage Width (ft)
Top Width (ft)
Hydraulic Depth (ft)

m

Mormal or Max Depth (ft)

Velocity (ft'sec)
Main Channel {Bedform Scour)
-~ Same as Channel Cross Section  Design [¥]  Dominant [V

Hydraulic Depth (ft)
Velocity (ft'sec)

Froude Number

o

[ @info |[ Prnt. || copy | Delete || Add [ Graph |[xSection] Detail || Update || ok |

() Click theOKbutton to close the window.

(m) From the menu bar of the main applicatiafindow, clickRiver Mechanic€ Cross
Section Geometryo openthe NATURAICROSSECTIORfOrm.

(n) Clickthedal Ay AFTFe& Ay 3 Df | & a éDtextox in aé&CrodsBedtigni & A R
frame to open he SELECTOROSSSECTIONID form. Highlight Cross SectioriD
6STUDYREACHCROSSSECTIGNEKROKto close theform.

(0) Clickthe Addbutton on theNATURAICROSSECTIONorm andtype d10C€ | 30& &
into the X (ft) and Y (ft) textboxes respectively Gick the Save& Add Record
button. For the last record, just Cli@ave.

(p) Repeatthe above stefo) for the rest ofpairs ofXandY valuesprovidedbelow.

Station (X) Elevation (Y) Notes
106 98
156 98 Left Bank Station
166 95
191 95
201 98 Right Bank Statior
251 98
257 100

(g) To define the LOB,ighlight the X value = 156 and Click the button adjacent to the
Left Overbank.To define the ROB|jdhlightthe X value = 201 and Click the button
adjacent to the Right Overbank.
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After all the X and Y valuesand LOB and ROdde entered, theNATURALCROSS
SEcTiosform shouldlook like the following figure.

l'@ Matural Cross Sections EI@
X Y « | Overbank
100.00 100.00 Left 156.00 IEI RGT

oo egan | Ron| 20190() | wioo
166.00 95.00 100.00
191.00 95.00 0T \ {
201.00 98.00 9.0
251.00 98.00 o7 00

96.00

95.00

94.00

93.00
Graph current record 92.00
Lateral Erosion 60 80 100 120 140 160 180 200 220 240 260 280

LOB
ROBE

Adjustments Cross Section

Elevation Adjustment (ft) 1D STUDYREACHCROSSECTION \ﬁ,

(adust | ||x (| IEMEEE | | Dekte and Confim |
Y (ft) 100.00 Save & Add Record

Graph OB |

Ovsrbank [ @info || Print.. | Delete || Add | ok |

Qosssection data can be imported infioDMSW However, the XY data must be
prepared based oDDMSWX-Y data format before the crossection is imported.
To know theDDMSWX-Y data format, export the data adin existing crossection
(FileC Export DataC selectdCros Sectiong under dHydraulicg Section on the
SELECT AABLE TdExPoRTorm. Click theExportbutton and on theSELECHELDS TO
ExPoRTF 2 NI = XA &ds ShéExporti Type ClickSaveto save the settingand
clickExport On theSaveAsform, navigateo where you want to save the erpted

file andclick the Savebutton. Finally, ick OK Once the file is createdhe format
can beexaminal. The format could be used as template for creating importable
* XLS filesor DDMSW).

() dickOKto close theNATURAICROSSSECTION$OIrmM.

(s) Go back to themain application windowand click River Mechanic€ Cross
Section Hydraulicklom the menu bar to open thRVERMECHAIC; CROSS=CTION
HyprAuLicrm. Gick theUpdatebutton to update the hydraulic parameter listed
on the form by perfoming a hydraulic analysis using the geometric data provided.
The textboxes with yellow highlights will be populated with results from the
analysis.

(t) HighlightdThis Recordand clickthe OKbutton to close theSELEcTOPTIONfOrm.
ClickYeson the UPDATEOROSSSECTIONHYDRAULICEDIrmM to continue.
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Select Option Update Cross Section Hydraulics 3

Option -

'.0.' This will update the hydraulic parameters for the current Cross 5Section.

All If 'Enter Data' is selected as the Source, data will NOT BE updated.

If 'Calculate Data' is selected as the Source, the dizabled fields (shown in
yellow) will be updated if 'Design’ and/or 'Dominant’ are/is checked,

Do you want to continue?

[ cancer | v % ]

After the update the RVERMECHAICS; QROSSSECTIONHYDRAULICKIrmM shouldlook
like the following figure.

1@ River Mechanics - Cross Section Hydraulics EI@
Section ID Entire Cross Section
STUDYREACHCROSSSECTION Source | Calculate Data  [+|  [#/Desion  [v]Dominant
Total Scour [V Flow Rate (cfs) 3200 800
Cruss;Section, B i Slope (Rf) | 0.015000 |  0.015000
Manning's n Channel 0.035 0.035 || Man'sn
Manning's n LOB 0.045 0.045
Manning's n ROB 0.045 0.045
Flow Area (sqft) 347 .68 93.26
Wetted Perimeter (ft) 156.12 4403
3 Awverage Width (ft) 7527 3411
Top Width (ft) 154.72 43.23
Hydraulic Depth (ft) 225 216
Mormal or Max Depth (ft) 462 273
- . Velocity (fisec) 9.20 8.58
Main Channel (Bedform Scour)
i Same as Channel Cross Section  Design ¥ Dominant [V
Hydraulic Depth (ft) 395 216
Velocity (ftsec) 12.84 8.58
L Froude Mumber 1.14 1.03
| @info || Prnt.. || copy || Delete | Add || Graph |(xSection)[ Detail | oK |

To create the supply reach cross section data for the project, the user can manually
enter the dataset using the same procedure [i®ection2.1.2, from(a) to )]. In

this tutorial, since the data have already been created in another project, the
a{tf.,wo!/ 1/ wh dafagedwill bd iporfed

(u) To importall cross sections that will be used in this tutarigden thelMPORTCROSS
SECTIONS FROMNOTHERPROJECTOrm (RiverMechanicsC Import Cross Sections
from Another Project).

(v) Onthe IMPORTCROSSSECTIONS FRORMNOTHERPROJECTOrm, use the data provided
below. Clickmport to import the cross section data into the project. Seléetto
continue, and hiDKto close the form.

1  Import Project Reference: PROJECTXSECTIONS
T Option: SpecificCross Seans

Il. River Mechanics -7



q Import Cross Section ID: SUPPLYREACHCROSSSECTION

Import Cross Sections From Ancther Project

Import Project Reference | PROJECTXSECTIONS -~
Option | Specific Cross Section |E|
Import Cross Section ID | SUPPLYREACHCROSSSECTION

[ mport || ok |

To check if the cross section ddtas beersuccessfully imported, open tHdATURAL
QrOSSECTION$orm (River Mechanic€ Cross Sectiofseometry).

l'@ Matural Cross Sections EI@
X Y « | Overbank
100.00 100.00 D]
Left 181.00 || 2
106.00 95.00 _ 2l | 10200 EIRE
181.00 93.00 Right 22600 [,2]| | 101.00 e} e
191.00 95.00 100.00
216.00 95.00 99.00 \ I
22600 9800 %.00
301.00 98.00 T
307.00 100.00 %'Du
95.00
94.00
93.00
= Graph current record 92.00
60 90 120 150 180 210 240 270 300 330
Adj t Cross Section
| ||EevationAdjustment (f) ID| SUPPLYREACHCROSSSECTION 2
- Adjust | || X (ft) Delete and Confirm
Y (ft) 95.00 Save & Add Record

Overbank | @info || Prnt. | Delete || Add || ok |

(w) Go back to themain application window, and clicRiver Mechanic€ Cross
Section Hydraulicklom the menu bar to open thRVERMECHANIC§ CROSS=CTION
HybrAauLicgorm. Highlight thea { } t t [ , w9! / | / wid{eft¢rahe ¢ L h b
following data:

I Uncheck Total Scour

1  Design Flow Rate (cfs): 3200

1  Dominant Flow Rate (cfs): 800

1 Designand Dominant Slopégft/ft): 0.010

9 Designand Dominanta Y YAy 3Q&a Yy [ KOPYy St Y
 Designanb 2 YAY Yl alyyAy3aQaooss [h. X |yR
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(x) dick theSavebutton to save the data.
(y) Click theUpdatebutton to update the hydraulic analysigsults

(z) OntheSELECOPTIONform, selectd ¢ KA & am@alcROKIRIE Yesto continue.

Select Option Update Cross Section Hydraulics 3

Option -

'0' This will update the hydraulic parameters for the current Cross Sectien,

All If 'Enter Data' is selected as the Source, data will NOT BE updated.

If 'Calculate Data' is selected as the Source, the disabled fields (shown in
yellow] will be updated if 'Design’ and/er 'Dominant’ arefis checked,

Do you want to continue?

| cancel v J[ % ]

l@ River Mechanics - Cross Section Hydraulics EI@
Section ID Entire Cross Section
SUPPLYREACHCROSSSECTION Source | Calculate Data |Z| Design Dominant
Total Scour [7] Flow Rate (cfs) 3200 800
ErossSection ) - Slope () | 0.010000 |  0.010000
|STUDYREACHCROSSSECTION Manning's n Channel 0.030 0030 |
Manning’s n LOB 0.045 0.045
Manning's n ROB 0.045 0.045
Flow Area (sq ft) 41952 96.46
Wetted Perimeter (ft) 20584 44 54
Average Width (ft) 91.70 3436
1 Top Width (ft) 204.45 4372
i Hydraulic Depth () 2.05 2.21
Mormal or Max Depth (ft) 457 281
. . = Velocity (fUsec) 7.63 8.29
Supply reach cross section for bank -
protection scour example.
[ @info |[ Print.. || copy |[ Delete || Add | Graph |[xSection|| Detail |[Update[ ok

(aa) ClickOKto close theRVERMECHANIC§ QROSSSECTIONYDRAULICEIrmM.

Creating théwo cross sections anelvaluating their respective hydraulicsStep 2
are essential steps before proceedingStep 3of this tutorial
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2.1.3 Compute Total Scour (Step 3)

A. SetupTotal Scour Basic Data

(@) From the menu bar dhe mainapplication windowdickRiver Mechanic€ Scoug
to open theToTALSCOUROrm.

(b) Click theAdd button on the ToTALSCOUROrm to activate the data entry fields
(c) TypedAZRIVEHRNto the IDtextbox.

(d) Check the checkoxesfor Long TermGeneal, Bedform,andLow Flow(Note: Do
not checklLoca)

(e) Click the browse buttor=] in theMethod column acrostong Terntheckboxand
selectd 9 j dzZA £ A O NRA dzY {0 RO . E2HIWESRAYSY

(f) Click the browse buttorl2] in the Method column acrosGeneralcheck boxand
selectdLacey method from theSELECMETHODOrm to identifythe method to use
for General scour analysis.

(g) Clickthe Savebutton to save the entered data. ThHETALSCOURform shouldlook
like the following figure.

i Total Scour - MB: 01 - ID: AZRIVER [ E 3]
List Total l Long Term General Bedform l Low Flow
1D
Major Basin ID | 01 =
D E—Ji‘ﬁ:i‘
Scour Depth
Custom
Include Calc Fs \Value Calc FS Method -
Long Term [¥ 000 13 0.00 Equilibrium Slope for Sediment-Laden Flow Iﬁl
General [ 000 1.3 0.00 Lacey -~
Local
Bedform [ 000 13 0.00
-~
Low Flow [V 000 13 0.00
Headcut
Tailcut i
Total (ft)
| @Heip || @info |[ Print. || Detete || add || wmB [ Update || ok
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B. Calculate the Long Term Scour
(a) Selecthe Long Terntabon theToTALSCOURorm to evaluate the Long Term Scour

(b) Click browse buttorl=] besidethe Study Reach Cross Sectionttselect the cross
4SOl ASTYDYRBACKHCROSSSECTION

(c) Click browse buttorl=] besidethe Supply Reach Cross SectionttDselect the
cross sectiodD 6SUPPLYREACHCROSSSECTION

(d) Enter theD50 (mm)valuesH @ anéldl.5¢ for Supplyand Study, respectively.
(e) Enter theD84 (mm)valuesdl2¢ and &L0¢ for Supplyand Study, respectively.
(H Enter theD16 (mm)valuesid.C¢ and 60.5¢ for Supplyand Study, respectively.
(g) Enterd80Ceinto Length to Pivot Pt (ftyextbox

(h) Click theSavebutton to save the entered data

(i) Qick the Update button to start the computation slectd ¢ KRecard from the
SFELECTIOOPTIONWINdOw, andclickYesto continue.

Select Option Caleulate Long Term Scour 3

Option -
f "o \ This will calculate the Long Term Scour for the current record,
This Majaor Basin '

Al ~ If youwant to calculate the Total Scour, Click 'Update’ on the Total Tab.

Do you want to continue?

-

[ cancel | [ ove J[ N ]

After the updatethe final result of thd.ong Term Scour calculationis shown in the
following figure.
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Total Scour - MB: 01 - ID: AZ
List Total General l Bedform l Low Flow
Equilibrium Slope Sediment-Laden (use Dominant flow rate)
Study Reach Cross Section ID | STUDYREACHCROSSSECTION \g’
Supply Reach Cross Section ID | SUPFLYREACHCROSSSECTION \g’
Flow Rate (cfs) 800 800 800 | Gradation Coefficient 4.00 483 483
Slope (/)| 0.010000  0.015000 | 0.01067268 | Total Bed Matl Q (cfs) 3.98 7.84 459
Manning's n 0.030 0.035 0.035
Wetted Area (sq ft) 96.46 93.26 104.99 Scour Depth (ft) 3.46
Hydraulic Depth (ft) 221 216 233
Mormal or Max Depth (ft) 281 273 3.00
Average Width (ft) 3436 3411 3411
Average Velocity (ft/'s) 829 8.58 762
D50 (mm) 2.000 1.500
Da4 (mm) 12.000 10,000
D16 (mm) 1.000 0.500
Length to Pivat Pt (ft) 200
[@Heip || @info || Prnt. || Delete || Add || mB || Update || ok

C. Calculate the General Scour
(a) Click theGeneraltab on the ToTALSCOURform to evaluate the Generddcour.

(b) Click browse=] button besidethe Cross Section IB select the cross section 1D
OSTUDYREACHCROSSSECTION

(c) Enterdl.%€ into the D50 (mm)textbox.
(d) Click the browsd=l button beside theBend Factor, And selectiMloderate Benél.
(e) Click theSavebutton to save the entered data.

(f) Click theUpdate button and select dThis Record from the SELEcan OPTION
window. Qick Yeson the CALCULATGENERASCOURfOrm to proceed.

P Calculate General Scour X

Option -

f 0 \ This will calculate the General Scour for the current record.

This Major Basin o
All If you want to calculate the Total Scour, Click 'Update’ on the Total Tab.

Do you want to continue?

5 CII-{” Cancel Yes | [ Mo
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After the update the final result of the general term scour calculatisrshownin
the following figure.

k3 Total Scour - MB: 01 - ID: AZRIVER [r= |- sl
List l Total l Long Term ! l Bedform l Low Flow
Lacey Parameters
Manual Input Parameters
Cross Section ID | STUDYREACHCROSSSECTION Iﬁl
Design Flow Rate (cfs) 3200
D50 (mm) 1.500
Bend Factor, Z 050 [2)

Scour Depth (including bend) (ft) 268

| @Heip || @info |[ Prnt. || Delete || Add || mB  |[ Update || oK

D. Calculate the Bedform Scour
Inthis section a procedureon how to calculate th&edform scoumwill be provided
(a) Click theBedformtab on theToTALSCouRform to evaluate the Bedform Scour.

(b) Clickthe browse 2] button beside theCross Section IB select the cross section
IDSTUDYREACHCROSSSECTION

(c) Setthe Dune Height/Depthvalue tod0.20¢.
(d) Click theSavebutton to save the data just entered.

(e) Click theUpdate 6 dzii 1 2y | MK A & S twS@E&IEECTIONDPTION
window. Clickyeson the CALCULATBEDFORMSCOURfOrm to proceed.

Il. River Mechanics 11-13



Select Option Calculate Bedform Scour £

Option -
I 3 1 This will calculate the Bedform Scour for the current record.
This Major Basin A 4

Al If you want to calculate the Total Scour, Click 'Update’ on the Tetal Tab.

Do you want to continue?

1

Cancel I Yes J [ Na l

After the update the final result of the bedfornscour calculations shown in the
following figure.

Total Scour - MB: 01 - ID: AZRIVER
List ‘ Total I Long Term General Bedform ‘ Low Flow
Bedform Parameters
Manual Input Parameters [
Cross Section ID | STUDYREACHCROSSSECTION @
Main Channel Hydraulic Depth (ft) 3.95
Main Channel Average Velocity (ft's) 1284
Main Channel Froude Number 1.14
Anti Dune Scour Depth (ft) 445
Final Scour Depth (ft) 223
| @Heip || @info || Prnt. || Detete || Acd || wmB || Update || oK

E. Calculate the Low Flow Scour

In this section a procedureon how to calculate théow-flow scourwill be provided
(@) Click theLowFlowtab on theToTALSCOURform to evaluate the Low Flow Scour.
(b) Enterdd0C¢ into the Low Flow Rate (cfapxtbox.

(c) Clickthe browse [2] button besidethe Channel Materialto select thechannel
material dataand diooseéa S RA dzY . { I Y Ré§

(d) Click theSavebutton to save the data just entered.
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(e) Click theUpdate 6 dzii (1 2 y | yIiRsw & © & fddR éhe SELECTIONDPTION
window. Clickyeson the CALCULATGENERASCOURfOrm to proceed.

Select Option Calculate Low Flow Scour &2

Option S

f 0 1 This will calculate the Low Flow Scour for the current record.

This Major Basin

Al If you want to calculate the Total Scour, Click 'Update’ on the Total Tab.

Do you want to continue?

Cancel | Yes | [ No ]

After the update the final result of thelow flow scour calculatioms shownin the
following figure

b Total Scour - MB: 01 - ID: AZRIVER
List l Total Long Term General Bedform
Low Flow Rate (cfs) 100
Channel Material | Medium Sand Igl
Low Flow Incisement (ft) 250
Graph
| @Heip || @info || Prnt. |[ Detete || Aod || mB || Update || oK

F. Calculate the Total Scour

On theToTAlScouRorm, selecthe Totaltab. The following figure shows what therm
looks like As shown, the analysissults for the total scourwhich is the combination of
the individualscour componentgreviously analyzedre displayed
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Total Scour - : AZRIVER
List Long Term l General Bedform Low Flow
ID
Major Basin ID | 01 ()
1D AZRIVER
Scour Depth
Indude Calc FS Value oML Method
Long Term [ 346 13 450 [ [0 |Equilibrium Slope for Sediment-Laden Flow (2]
General [ 268 13 348 Lacey ;
Local
Bedform [/ 223 13 2.90
Low Flow [¥ 2501 13 325
Headcut
Tailcut i
Total (ft) 1413
Fier Influence
[ @Heip || @info || Prnt. || Delete || Add || mB || Update || oK

2.1.4 Report and Documentation of Results (Step 4)

In this sectionprocedureswill be given on how teiew, print, and exporthe calculation
resultsfor the total scouranalysis

The total scour is the sumwf the long term sour, general scoyrdocal scourbedform
scour and low flow scour. In this tutorial, only four scaamponent are covered,
namely,the long term scour, general scour, bedform scour and low flow scour.

Make sure all the four scoulisted ébove are checked in th€otaltab and all the listed
scours are updated.

(a) To view the results on the screetick thet NJ Ysufiton X¥n theTOTALSCOUR; MB:
01¢ID:AZRIVERImM, a report willbe generated ashown in the following figure.

Flood Contrel District of Maricopa County
Crainage Design Managemeant System
RIVER MECHANICS - TOTAL SCOUR
Page 1 Project Reference: SCOURTUTORIALZ Bi21:2018
Major Basin: ™
ID: AZRIVER Cross Section |D: STUDYREACHCROSESECTION
Type Calc [ft} ES Value [ft) Method
Leng Term 345 1.3 480 Equilibrium Slope for Sediment-Laden Flow
Genersl 268 1.3 348 Lacey
Local 1.30
Bedform vt 1.30 230 Comments
Low Flow 250 1.30 325
Preszure Flow 0.00 130 0.00
Headout - 1.30 -
Taileut - 1.30
Total 14.13
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(b) Toprint out the results on a printer, click the printer symb&( ).
(c) To export the results in PDF format or other formats, click the export syr ol (

(d) The ndividual scour componemesults and cross section hydraulics resa#ta also
be viewed, pinted, and exportedoy clicking thet NJA Yuiton under individual
component scour menuand Cross Section Hydraulicsenu
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2.2 Riprap Sizing for Bank Protection
Estimate the riprap siz& 2 NJ 6 | y {1 LINEBharhé) Bahkd ghurdeéReadld G
1. Calclatethe Riprap Size

2. Report and Document the Results

2.2.1 Calculate the Riprap Size

(@) From the menu bar othe main application window, clicRiver Mechanic<C
Riprapto open theR\VERMECHANICSRPRAPWINdOW.

(b) ClickAdd button on theRVERMECHANICSRPRAPWINAOW.

(c) 9y (i GHNL4G A vy lic@atiah KD@xtbox

(d) . N2 ¢ a €hafngl Banksn CurvedReacls A ylypétdgtSox

(e) ClickOKon the SELECTYPEdialog box.

(f) ChecKJse Cross Section kiheck box

(@ . N2 ¢ a STUPRBEACEROSSSECTIONA \SeciioK IStextbox.

(h) ClickOKon the SELECTROSSSECTIOND dialog box.

() 9y (IBIWI & y BahkSloge®:V) textbox

() 9y iBO0GH Ay Gecifid Weiht Stone (Ib/cu ftjextbox

(k) 9y (@M & Ay Specific W&ght Water (Ib/cu fjextbox (if not entered)
() Sé S @igulak FNRBY (KS RpNETyfeiRtBedgfetyTFactddrame.
(m) Click theSavebutton.

(n) ClickUpdatebutton to compute riprap median siZ250(ft).

(0) I A AK {TRiFGReto & A ySELECK@SOPTIONWindow and clickOK ClickYes
when theCaLCULATRPRAPSZEdialog box opens.
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Select Optien Calculate Riprap size £2

Option -

This Major Basin

"6" This will calculate the Riprap size for the current record.
Al k4

Do you want to continue?

[ cancel | Yes | [ Mo ]

After the update process is finished, the window looks like what is shown in the
following figure. CliclOKto close the window.

I River Mechanics - Riprap N EI@
List Details
1D
Location ID | CHMLA1 | Use Crogs Section 1D
Type  Channel Banks on Curved Reach \g’
Section ID | STUDYREACHCROSSSECTION (2]
Channel Banks on Curved Reach Gradation (ft) || Safety Factor Thickness
Avg Velocity (ftfs) 9.20 D15 1.19 Type | Angular E Placed Underwater
Bank Slope (H:V) an D50 237 Value 1.00 Factar 1.50
Specific Weight Stone (Ib/cu ft) 150.00 D85 08 Default 1.00
Specific Weight Water (Ib/cu ft) 6243 D100 379 Custom Thickness (ft) 3.56
D50 (ft) 237
| @Help || @nfo || Prnt. || Delete || Add | Update || oK

2.2.2 Report and Document the Results

(@) Click thet NJ ybuitonXn theRVERMECHANICE RPRAPWINdow. Areport will be
generated as is shown in the following figure.

Flood Control District of Maricopa Gounty

Drainage gement System

JER MECHANICS - RIPRAP
Page 1 Project Reference: RIPRAPSIZINGFCD 11i21/2018

D Type Section 1D Design Slope

CHNL1 Channel Banks on Curved STUDYREACHCROSS%CTDN 3200 0.0z 78.07 820  150.00 6243 31 1.00 237 3.5

Reach

This concludes this tutorial foiprap size for bank protection.
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2.3 Launchable Riprap for Bank Protection

Estmate the launchable riprap siZE2 NJ 0 | Y1 LINEHabné (BanksyoGudv&dA y 3
Reackk &

1. Calculate Launchable RiprapeSiz

2. Report and Document the Results

2.3.1 Calculate Launchable Riprap Size

(@) From the menu bar ofhe main application window, clicRiver MechanicsC
LaunchableRiprapto open theRVERMECHANIC§ LAUNCHABLRIPRAPWINdOW.

(b) ClickAdd button on theRVERMECHANICE LAUNCHABLRIPRAPWINdOW.
(c) 9y (i GHINL4G A vy lic@atiah KD@xtbox

(d) Enterdd2.7X into the Total Scour DepthZz (ft) textbox (Note this value cabe
linked to a value already calculated by browsing for the data and selecting the
Import Project ReferencandImport ID)

(e) Enter.37% into the D50 (ft) textbox (Note this value can be linked to a value
already calculated by browsing for the data and selecting lthport Project
ReferenceandImport 1D)

(f) Checkilevationscheck boxn the Vertical Launch Distanciegame.

() 9y G $BNE it the Top of Toe Pratction Ekev, Ekp (ft) textbox.

(h) 9 y ( 60 it the Channel Thalweg EleEly (ft) textbox.

() SelectdDry for the Placementin the Volume Increasdrame.

() Selectd { I J6RMEe Channel Bed Materiah the Volume Increasdrame,
(k) Click theSavebutton.

() ClickUpdatebutton to computelaunchableriprap parameters.

(m) I A 3K ETRiGReto & A ySELECKSOPTIONWindow and clickOK ClickYes
when theCaLCULATEAUNCHABLRIPRAPSZEdialog box opens.
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Select Option Calculate Launchable Riprap size

Option -
| This will calculate the Launchable Riprap size for the current record,

This Major Basin
All e .
Do you want to continue?

e )= ]

Cancel

After the update process is finished, the window looks like what is shown in the
following figure. CliclOKto close the window.

bedi River Mechanics - Launchable Riprap o || = | =]
List Details
Comments
ID p
Location ID | CHML1
Channel Scour and Material Vertical Launch Distance
Elevations [¥]
Total Scour Depth, Zt (ft) 1271 Wertical Launch Distance, Hv (ft) 5.05
D50 (M) 237 Top of Toe Protection Elev, ELtop () 98.00
Channel Thalweg Elev, ELtg (ft) 95.00
Toe Protection Volume Increase
Custom [] Custom []
Toe Protection Thickness, H (ft) 10,67 Violume Increase, Cvi (%) 25
Toe Protection Lenath, L (ft) 2070 Placement | Dry E
Channel Bed Material | Sand [~
| @Heip | @info || Prnt.. || Detete | add | we | Upd oK |

2.3.2 Report and Document the Results

Click thet NJ ysuiitonXn theRVERMECHANICE LAUNCHABLRIPRAPWINdow. Areport will
be generated as is shown in the following figure.

Flood Control Distri
Drainage Desit qemen tem
RIVER MECHANICS - LAUNCHABLE RIFRAF
Bi21/2018

Fage 1 Project Reference: SCOURTUTORIALZ
1] Croszs Section IO D50 Scour Vertical TopofToe Channel Thalweg Volume Layer Tos Tos
() Depth Launch Elevation Elevation Increass Thickness Thickness Length
i) i " i (%) i i) i)
CHML1 237 T 5.05 S8.00 5.00 25 3.56 10.67 20.70
This concludes this tutorial fémunchableriprap size for bank protection.
I-21
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2.4 Lateral Erosion

Estimate thelateral Erosion corridor for a watercourse as a basis to protect the public from
potential hazardsituation.

Calculaion of Lateral Erosion Distanaee madeon the following basis:

No Data Available
Scour Data Available

Scour and Historical Data Available

OO0 W >

Scour, Historical and Cross Section Data Available

2.4.1 Prepare the Cross Section and Hydraulics Data

To develop the cross sectiamd hydrauliddata to be used for this project, thie [ ! OSHEEw
dataset will be used which will be imported from another project.

(a) From the menu bar ofhe main application window, clicRiver MechanicsC
Import Cross Sections from Another Projettt open theIMPORTOROSSSECTIONS
FROMANOTHEHRPROJECTOrm.

(b) On the IMPORTCROSSSECTIONSROM ANOTHERPROJECTOrm, select the settings
shown on the following form

Import Cross Sections From Ancther Project
Import Project Reference | PROJECTXSECTIONS )
Option | Specific Cross Section E|
Import Cross Section ID | LATEROS1 o)
mport || oK |

(c) Once the specified data Bdeen selected, click thenport button. Selectyesto
proceed, and hiOKto close thdMPORTCROSSECTIONFROMANOTHERPROJECTOrm.
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Question 3

f )  This will import Cross Section LATEROSL
' from PROJECTHSECTIONS to the current project.

- Data with the same ID will be overwritten.

Do you want to continue?

(e JC®]

(d) To check if the lateral erosion cross section data has been successfully imported,
open the NATURALOROSsSECTIONSform (River MechanicsC Cross Section
Geometry).

(e) On the form, selectLATERSE for the Cross Section IDy clicking the Selector
button at the right side of théDtextbox. After inspection, close thHATURAICROSS
SEcTion$orm by clickingOK.

l'@ Matural Cross Sections EI@
X Y + | Overbank
0.00 165.00 @l
Left 318.00 |[ 2
200.00 164.90 _ 2l 6700 B
215.00 164.50 el 38000 ]| | 16500 Sig
275.00 164.30 165.00 —
318.00 164.10 164.00
320.00 163.90 .
321.00 163.85 162.00
325.00 163.80
340.00 163.60 (2R
345.00 160.00 EE
350.00 159.90 159.00
355.00 159.60 158.00
365.00 159.70 Graph current record 157.00
370.00 160.00 0 100 200 300 400 500 600 700 800 900
375.00 161.00
| | Adjustments Cross Section
igg-gg Jgi-ﬁg Elevation Adjustment (ft 0.00 ID| LATEROS1 2
515.00 16430% [adust | xm | Deete and Confim |
600.00 164.60 ¥ (ft) 163.00 Save & Add Record
900.00 165.00
Qverbank | @info || Prnt. |[ Detete || Add || ok |

() Toestablishthe crosssection hydraulic data, open th@ROSSSECTIONHYDRAULICS
form (River MechanicsC Cross Section Hydraulicsand on the form select
ALATERQAS from the Cross Section Isting, check the boXDesignand select
G/ It Odz lindih8 SoGrtedrdp down list if not already selected or checked.
Now enter the data shown on the following form:
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Section ID

LATEROS1

Cross Section ID -

STUDYREACHCROSSSECTION
SUPPLYREACHCROSSSECTION

m

4 F

Lateral erosion cross section forfirst =
location

l@ River Mechanics - Cross Section Hydraulics

Entire Cross Section

Source | Calculate Data El [¥]Design [T Dominant

Total Scour [ Flow Rate (cfs) 3200
Slope (ftf) 0.015000
Manning’s n Channel 0.035 Man's n
Manning's n LOB 0.045
Manning's n ROB 0.050

Flow Area (sq ft)

Wetted Perimeter (ft)
Average Width (ft)

Top Width (ft)

Hydraulic Depth (ft)
Mormal or Max Depth (ft)
Welocity (fi'sec)

oo =]

(g) ClickSaveto save the edits.

(h) To recalculate or update the hydraulic analysis on this form, djpdate.

(i) Selectt KA a

vir@rQrize SEREE ©PTIONOrm. Qick OKto close theform.

() ClickYeson the UPDATEOROSS=CTIONHYDRAULICIM to continue.

Select Option

Option

[rhis Record

All

.

H Cancel J

Update Cross Section Hydraulics

'6' This will update the hydraulic parameters for the current Cross Section.

If 'Enter Data' is selected as the Source, data will NOT BE updated.

If 'Calculate Data' is selected as the Source, the disabled fields (shown in
yellow) will be updated if 'Design’ and/or 'Dominant’ arefis checked.

Do you want to continue?

(k) The results are shown on the following form:
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!'@ River Mechanics - Cross Section Hydraulics

Section ID

LATEROSA

Cross Section ID

STUDYREACHCROSSSECTION

SUPPLYREACHCROSSSECTION

4 3

Lateral erosion cross section for first
location

Entire Cross Section

m

Total Scour [

Source | Calculate Data
Flow Rate (cfs)
Slope (fuft)
Manning's n Channel
Manning's n LOB
Manning's n ROB
Flow Area (sq fi)
Wetted Perimeter (ft)
Average Width (ft)
Top Width ()
Hydraulic Depth (ft)
Mormal or Max Depth (ft)
Velocity (f'sec)

[¥] Design
3200
0.015000
0.035
0.045
0.050
557.04
a01.70
102.90
a00.00
0.62
541
574

[E=1 B =)

[F] Dominant

[ @inro |[ Pant. ||

Lopy

| etete |[ add |[ Graph |[xSection] Detail

() ClickOKto close the form.
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2.4.2 Calculate the Lateral Erosion Distance

Four (4) analysis scenarios will be presented in this tutorial. These different scenarios are
dependent onthe availability of data for analysis. These scenarios include: (a) no data; (b)
with scour data; (c) with scour and historical data; and (d) wittuschistorical, and cross
section data.

A. Scenario #1 z No Data

(@) On the RVERMECHANICE, LATERALEROSIONform (River MechanicsC Lateral
ErosiorC Detailstab).

(b) ClickAddto enter a new datand type indLOCIBon the Location IDiextboxand
then makesure that all the check boxes in th@ailable Datdrame are unchecked.

(c) Type in®.5€ A Yy iCBRannél ©&pth, D (flextbox This information is assumed
to be the field estimate made on the channel depth.

(d) dick Saveto save the data entered.

(e) To calculate thé.ateral Erosion Distance, L )fdickthe Updatebutton andselect
@ KAAa viréigeSSReEOPTIONOrm. Gick OKto close theform.

(f) ClickYeswhen theCaLCULATEATERAEROSIONOrm opens.

The followingscreen capturdelowshows the resuls of the analysis. The only data used
was a field estimate of th€hannel Depth, D (ftxt the location of interest.

l@ River Mechanics - Lateral Erosion EI@

List Dretails

1D Available Data

Location ID | LOCID Scour
Historical Photo
Cross Section

Lateral Erosion
Channel Depth, D (f) 450

Lateral Erosion Distance, L (f) 81.0

Comments -

| @rep || @0 [ Pont. |[ Detete ][ ada |[Updaie | ok
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(@)
(b)
(€)

(d)

Scenario #2 z Scour Data Available

Now check theScourcheckbox and leave the other two checkboxes unchecked.
Keepthe value of theChannel Depth, D (fiatd n & ClickSabve.

Import the value from a scour analysis project. To use this feature, click the
magnifying glass across t&eour Depth, Zt (ftjextbox.

On thelMPORTTOTALSCOURRROMA PrROJECTorm, usethe dataas shown

Import Tetal Scour From a P'r::»jjg5
Import Project Reference | SCOURTUTORIAL \E
Import 1D | AZRIVER:
Total Scour (ft) 1413
Automatically Update Scour Depth (Z1)
to Total Scour
| @lnfo || Cancel || oK

(e) ClickOKto close the form.
() To calculate the.ateral Erosion Distance, L )fdickthe Updatebutton and select
¢ KA A Vvr@Qie SSRe€OPTIONOrm. Gick OKto close theform.
(g) ClickYeswhen the CALCULATEATERAEROSIONFOrmM opens.
Thefollowingform shows the result of the lateral erosion analysis where scour data is
available
1'@ River Mechanics - Lateral Erosion IEI@
List Details
1D Available Data
Location ID | LOCID Scour [
Historical Photo
Cross Section
Lateral Erosion
Channel Depth, D (ft) 4.50
Scour Deptn, Zt(®) | 14.13 )]
Lateral Erosion Distance, L (ft) 111.8
Comments -
[@Hep || @mio || Prnt. | Delete || Add | update || oK
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C. Scenario #3 zScour and Historical Data Available

(&) Nowmake sure thathe ScourandHistorical Photocheckboxes are checked. Leave
the Cross Seadn checkbox unchecked.

(b) TypeindB5.C¢ A Yy [liedt Higtd(ical Lateral Erosion Distance, Lh itid theRight
Historical Lateral Erosion distance, Lh {#xtboxes.Leave theChannel Deptlrand
Scour Depth, Zt (ftunchanged. Clickaveto save thedata.

(c) To calculateboth the Left Lateral Erosion Distance, [ft) and the Right Lateral
Erosion Distance,(ft), dickthe Updatebutton and selectt K A & vr&Ci2eNR £
FLEcOPTIONOrm. Qick OKto close theform.

(d) ClickYeswhen theCaLCULATEATERAEROSIONOrm opens.

Thefollowing form shows the resuft of the lateral erosion analysis where scour and
historical dataare available.

l@ River Mechanics - Lateral Erosion EI@
List Details
ID Available Data
Location ID | LOCID Scour [V
Historical Phato [¢
Cross Section
Lateral Erosion
Channel Depth, D (ft) 4.50
Scour Depth, Zt (1) 1413 2]
Left Historical Lateral Erosion Distance, Lh (ft) 85.0
Right Historical Lateral Erosion Distance, Lh (f) 85.0
Left Lateral Erosion Distance, LI (ft) 140.9
Right Lateral Erosion Distance, Lr (ft) 140.9
Comments -
| @Help || @info || Print. | Delete | Add |[Update’|| ok |

D. Scenario #4 zScour, Historical and Cross Section Data
Available

(a) Make sure thatll the checkboxes (i.eScour Historical Photoand Cross Section)
are checked.

To develop the cross sectiand hydraulicdata to be used for this project, the
a[ ! OSEwataset will be used which will be imported from another project.
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(b) From the menu bar of main application window, clRiker Mechanic€ Import
Cross Sections from Another Projett open the IMPORTCROSSECTIONSROM
ANOTHERPROJECfoOrm if not already imported

(c) On the IMPORTCROSSSECTIONSROM ANOTHERPROJECTOrm, select the settings
shown on the following form:

Import Cross Sections From Another Project

Import Project Reference | PROJECTXSECTIONS s
Option | Specific Cross Section |E|
Import Cross Section ID | LATEROS1 ‘ﬁl

(d) Once the specified data have been selected, clickripgort button. SelectYesto
proceed, and hiOKto close thdMPORTOROSSECTION FROMNOTHERPROJECTOrm.

Question 2

f - \ This will import Cross Section LATEROSL
\ from PROJECTXSECTIONS to the current project.
- Data with the same ID will be overwritten,

Do you want to continue?

e )]

(e) On theRVERMECHANICE LATERAIEROSDN FORM, selectd ATEROS for the Cross
Section IDby clicking the Selector button at the right side of tBeextbox.

() To check if the lateral erosion cross section data has been successfully imported,
I £ A O] XS¥ctioliDi&t& bulton to view the cross section data. Note that this
form includesOverbank, FEMA Floodwagnd Thalwegdata that is required for
this analysis. See the following form.
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l@ Lateral Eresion Cross Section EI@
X Y = | Overbank
0.00 165.00 Left 31800 [2)| | 1700
200.00 164.90 ] == : 4 2
215.00 164.50 Right 380.00 (]| | 1es.00 3 8
275.00 164.30 165.00 | et
318.00 16410 FEMA Floodway _ PaET E |
320.00 163.90 Left 215.00 (2| | 15300 o
321.00 163.85 Right 420,00 |£| 162.00
325.00 163.80 o100
340.00 163.60 Tt :
34500 160.00 50020 160.00
350.00 159.90 : Iﬁl 159.00
355.00 159.60 158.00
365.00 159.70 /| Graph current record 157.00
370.00 160.00 | Lateral Erosion 0 100 200 300 400 500 S00 70O 200 S00
375.00 161.00
380.00 163.00 Adj t Cross Section
390.00 163.20 | | £gvation Adjustment (ft) 0.00 ID| LATEROS1
k-] 5.00 164.30 Adjust () 420.00 Delete and Confirm
600.00 164.60 Y () 164.00 Save & Add Record
900.00 165.00 il | Graph OB, Femna and Thalweg |
Flootuay |Ovarbank  Thahusg | @mo || Prnt. |[ Detete |[ Agd || ok |

(g) After inspection, click th©Kbutton to close thd ATERAEROSIONDROSSECTIONOrm.

Leave theRVERMECHANICS LATERAEROSIONorm open.

(h) To establish the crossection hydraulic data, open thRVERMECHANICS QROSS
SEcTioNHyDRrAULICErm (River MechanicC Cross Section HydraulicsOn the
form selectd ATEROSfrom the CrossSection I0isting and enter the data shown
on the following formafter checking thdesignbox and selecting / I £ Odzf | § S 5
in the Sourcedrop down list

i@ River Mechanics - Cross Section Hydraulics EI@
Section ID Entire Cross Section
LATEROS1 Source | Calculate Data |Z| | Design Dominant
Total Scour Flow Rate (cfs) 3200
Cross Section ID -~

Slope (fif) | 0.015000

STUDYREACHCROSSSECTION Manning's n Channel 0.035 [Larsn |
SUPPLYREACHCROSSSECTION Manning's n LOB 0.045
Manning's n ROB 0.050

m

Flow Area (sq ft)

Wetted Perimeter (ft)
Average Width (f)

Top Width (ft)

Hydraulic Depth (ft)
Mormal or Max Depth (ft)
Velocity (ftisec)

4 L

Lateral erosion cross section forfirst  »
location

[ @info | Print.. |[ copy |[ Delete || Add |[ Graph |[xSection| Detail |Update’] ok |

(i) ClickSaveto save the edits.

() ClickUpdateto calculate the data. Thierm belowshows theresults.
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Section ID

LATEROS1

ié River Mechanics - Cross Section Hydraulics

Entire Cross Section

Source | Calculate Data

Total Scour

Cross Section ID -

STUDYREACH

CROSSSECTION

SUPPLYREACHCROSSSECTION

[]

Flow Rate (cfs)
Slope (ftft)

Manning's n Channel
Manning’s n LOB

Manning's n ROB

Flow Area (sq ft)

Wetted Perimeter (ft)

Average Width (ft)

Top Width (ft)

Hydraulic Depth (ft)

Normal or Max Depth (ft)

4

location

3

Lateral erosion cross section forfirst =

Velocity (f'sec)

| Design
3200
0.015000
0.035
0.045
0.050
557.04
901.70
102.90
900.00
0.62

541
574

=1 =R =3

Dominant

Man's n

[ @inio | Print.. || copy | Delete | Add || Graph |[xSection|| Detail |[Updafe

[ o |

(k) Click theOKbutton to close theRVERMECHANIC§ QROSSS=ECTIONHYDRAULICEIrmM.

() To access the Cross Section Data for this proje¢the RVERMECHANICE LATERAL
Eroslonform, click the Selector button (Magnifying glass) to the right of the
Section IDtextbox. On theSELECTROSSECTIOND form, select thed [ ! ¢ Q€w h {

from the list.

(m) ClickOKto close theSELECTROSSSECTIOND form.

Note that by using theCross Section Datdhe ¢ / KI yy S

6S02YSa

GAY Il OGAQSE

Iy R

ySg

5 $ekilioK S 5
gt dzS 27F

data entered. This new value of the Channel Depth is the difference between the
FEMA Floodway Elevaticand theThalweg Elevatiorti.e.,164.50-159.60 = 4.9).

If the Overbankleft and right valuesFEMA Floodwayeft and right valuesand,
Thalwegvaluesare not automatically populatedt may be required to ralefine

thesevalues by going into the cross section data dialogthooughthe & -

{ SOGA2

5 | (idutéon ard selectappropriate values for each of these parameters

(n)

To calculate thé eft Lateral Erosion Distance (ft), and theRightLateral Erosion

Distance, L(ft), dickthe Update button. Thescreen shot belovshows the lateral
erosion analysis results.
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List Details
ID Available Data Cross Section
Location ID | LOCID Scour ] Section ID | LATEROSA s
Historical Photo
Cross Section X Section Data Graph
Lateral Erosion Cross Section Data
Channel Depth, D (ft) 4.90 Owverbank Station (ft) Elevation (ft)
Scour Depth, Zt (ft) pe] Left 318.0 164.10
Left Historical Lateral Erosion Distance, Lh (ft) 85.0 Right 380.0 162.00
Right Historical Lateral Erosion Distance, Lh (ft) 85.0 FEMA Floodway
Left Lateral Erosion Distance, LI (ft) 1421 Left 215.0 164.50
Right Lateral Erosion Distance, Lr (ft) 1421 Right 4200 164.00
Left Lateral Erosion Station (ft) 729 Thalweg
Right Lateral Erosion Station (f) 7128 355.0 159.60
Opposite Side
Comments A 5717 164.50
W
&Help | @info Print... Delete Add Update oK

(o) Toview the plot of the Lateral Erosion analysis results, clickaraphbutton.

@ River Mechanics Graphs EI@
2 Le
Flood Control District of Maricopa County
Lateral Erosion Cross Section: LATEROS1
167.00
o = = =
g g g 2
166.00 2 E E 2
i 2 o s -Plct area
165.00 —ﬂ—‘; = £ _
® ____,_,_g.l..——-—'——'_-
3 3
164.00
£ je2.00
=
o
= 162.00
:
I 161:00
160.00
159.00
158.00
157.00
0 100 200 300 400 500 600 T00 800 900
Station (ft)

This concludes the tutorial for the Lateral Erosion Analysis.
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2.5 Sediment Yield for a Watershed
Estimate the sediment yield for a watershed.

1. PrepareSedimentandRelevant Data
A.  Setup 8dimentYield Basic &a
B. PrepareESRI Shape Files
C  Use GIS to Develop Land Use and Soils Data
D. Review Land Use and Sdata
2. Calculate the Sediment Yield

2.5.1 Prepare Sediment and Relevant Data
A. Setup Sediment Yield Basic Data

(a) From the menu bar of maiapplication windowdickRiver Mechanic€ Sediment
YieldC Model SedimentYieldto open the RVERMECHANICE SEDIMENTYIELD
window.

(b) ClickAdd button to activate the necessary data entry fields
(c) TypedDAMZ into the IDtextbox, auniquelD for the locationon the water course.
(d) Check thaNash LoacaindBed Loadctheckboxes in th€alculateframe.

(e) Click thebrowse button beside theérReturn Periods for Analysitextbox in the
Calculatef NI YS (Al & 1Be nstidrdiperidd.

(f) Check all the checkboxes in ti&ediment Yield Parametersame to activate all
the discharges and volumes textbox&nter the following discharge and volume
values for the sediment yield parameters

Return Period Q (cfs) Volume (aeft)
2 year 277 12.00
5 year 486 18.00
10 year 645 23.00
25 year 869 30.00
50 year 1046 36.00
100 year 1231 42.00
Design 1231 42.00
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(g) Click theSavebutton to save the entered data. After the data entry, the window
should looKike the following figure.

(h) Click thewash Loadab.

(i) Enterd { 8 &nto the Sediment Area IDextbox (Sediment Area 1Ds the unique
ID for the drainage area that contributes sediment to the study location. This ID is
used when land use and soil data amployedto compute the wastoad).

() Enterd0.3507¢ in the Area (sq mitextbox.

(k) SelectdWeighted Average Sailas theSpecific Weight Method

() Entercd40CE into the Slope Length (fijext boxin theWash Load Parametefsame.
(m) Enterd2.5C¢ into the Slope (%}extboxin the Wash LoadParametersframe.

(n) Clickthe Savebutton to save data entryAfter the data entry, he RVERMECHANICS
¢ SEDIMENTYIELDform shouldlook like the following figure.

Il. River Mechanics 11-34






























